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We report a case of tiger snake envenomation characterized by gross rhabdomyolysis and an unprecedented requirement for antivenom.
CASE HISTORY
Walking in the Blue Mountains near Sydney, a 44-year-old man failed to return to his campsite overnight and was discovered the following morning. He had received an unwitnessed bite to the left ankle, was weak and appeared confused because of dysarthria. Pressure immobilization of the left leg was carried out. He was intubated, ventilated and flown to intensive care at Westmead Hospital via air ambulance.
He was hypotensive (BP 100/70) and had tight oedematous muscles and dark urine. Venom Detection Kit (VDK) (Central Serum Laboratories [CSL], Melbourne, Australia) testing on urine was strongly positive for the tiger snake group (tiger snake, rough scaled snake and copperhead). Initial intravenous treatment was with 3000 units of specific equine antivenom (CSL batch no. 055008202), a dose sufficient to neutralize an average 35 mg envenomation, given with adrenaline, hydrocortisone and antihistamine premedication. There was no clinical improvement in muscle strength, respiratory function or clotting indices. In view of the concern of massive envenomation and treatment delay or a false VDK result, a further seven doses of specific (batch nos.055008202, 055008501) and two doses of polyvalent (batch no. 055511201) antivenom were given, again after premedication with adrenaline, hydrocortisone and antihistamine.
During the first three days plasma creatinine rose to 645 ,umol/L and creatine phosphokinase to 287 000 U/L; activated partial thromboplastin time was 38 seconds, international normalized ratio was 1.4, plasma pH was 7.16 and the urine was strongly positive for myoglobin. He required bilateral forearm fasciotomies (right forearm pressure 67 mmHg, left 56 mmHg) and these were complicated by continuous bleeding, necessitating blood transfusion and subsequent split skin grafting. Dialysis was begun on day two and over the next two weeks his muscle strength improved slowly, allowing weaning from ventilatory support. He was discharged six weeks later, no longer dialysis-dependent but with residual renal impairment. COMMENT The venom of the tiger snake is the fourth most toxic known for snakes and its actions may be divided into four main categories-neurotoxic, rhabdomyolytic, procoagulant, and haemolytic2. The neurotoxins have two modes of action, presynaptic and postsynaptic, the latter being fastacting and reversible with antivenom. The presynaptic toxin (notexin) also has rhabdomyolytic activity, leading to myoglobinaemia and secondary renal complications, and a direct nephrotoxic action has also been proposed3. The venom also possesses procoagulant activity, causing defibrination and hypocoagulability and a haemolytic component which is usually mild.
The average yield of venom is 35 mg with a maximum recorded 189 mg, thus the dose of antivenom must be titrated against clinical response. VDKs (enzyme-linked immunosorbent assays) are used to confirm the clinical findings of envenomation and to determine the appropriate specific antivenom, limiting the amount of equine protein required and thereby reducing the frequency of allergic reactions, anaphylaxis, and serum sickness which may be as high as 12%. VDKs have proved exceptionally useful in the management of snake bite although false-positive results do occur2. A positive VDK from the bite site is not an indication for antivenom administration since it detects minute (nanogram) quantities of venom. If clinical assessment and laboratory results signify the need for antivenom therapy, then the VDK acts as a guide to the type of antivenom to use.
The critical clinical course in the case described almost certainly relates to the 20-hour delay before appropriate care could be given. Earlier pressure immobilization of the limb would have impeded the absorption of venom via lymphatics. Incision of the bite site is no longer advised since it removes only a small Departments of 'Immunology, 2Nephrology and 3Intensive Care, Westmead Hospital, University of Sydney, Westmead, NSW 2145, Australia Correspondence to: Dr Stephen Jolles quantity of venom. The key to survival in snake bite is prompt first aid and rapid transfer to a centre equipped to deal with the complications. Lung rupture can show itself as pneumothorax, gas embolism or pneumoniastinum Three cases of pneumomediastinum are reported.
CASE HISTORIES Case I
A 25-year-old primigravida had been in labour at home for 36 hours. Desperate to avoid hospital admission she pushed with great force and a healthy girl was rapidly delivered. Within 30 minutes her husband noted facial swelling and palpable crepitus in her neck, and encouraged her to attend hospital. Chest X-ray ( Figure 1 ) revealed a pneumomediastinum but no evidence of pneumothorax or lung disease. The patient was otherwise well and chose to return home.
Case 2
A 33-year-old diver, who had an upper respiratory tract infection, complained of a sudden onset of chest pain, neck discomfort and swelling after attempting to stop a forceful sneeze. Self examination of the neck revealed crepitus. Clinical examination and chest X-ray confirmed the diagnosis of interstitial emphysema and pneumomediastinum without pneumothorax. A Gastrografin swallow revealed no evidence of oesophageal rupture. The extraalveolar gas resolved spontaneously.
Case 3
A 24-year-old diver, undergoing training in a 9 m deep lake, became aware of neck discomfort and numbness of his right cheek. He initially attributed this to his tight diving suit neck seal and the cold water. On completion of the dive the instructor noticed a change in the tone of the diver's voice and facial swelling. Subcutaneous emphysema was palpable in the neck and upper chest. Chest X-ray revealed pneumomediastinum with no evidence of pneumothorax.
COMMENT Symptomatic spontaneous lung rupture is rare, the incidence of spontaneous pneumothorax in men being only 7.4 per 100 000 person-years and in women 1.2 per 100 000 person-years; pneumomediastinum is less frequent whilst spontaneous arterial gas embolism is unknownl. The 
